Antibodies against a secreted protein from hookworm larvae reduce the intensity of hookworm infection in humans and vaccinated laboratory animals.
The development of a vaccine would provide an important new tool for the control of human hookworm infection. On the basis of successful vaccination of laboratory animals with living irradiated, third-stage hookworm larvae (L3), we examined the antibody responses of individuals from hookworm endemic areas of Brazil and China against the most abundant L3 secreted antigens, the ancylostoma secreted proteins, ASP-1 and ASP-2. Logistic regression was used to investigate the effects of antibody isotype responses to ASPs on the risk of an individual harboring heavy hookworm infection. A significant protective association was observed between increasing anti-ASP-2 IgE levels and the risk of heavy hookworm infection. To confirm that ASP-2 is a protective antigen, laboratory dogs were immunized with recombinant ASP-2 formulated with the GlaxoSmithKline Adjuvant, AS03. Sera obtained from the immunized dogs exhibited high geometric mean antibody titers, immunoprecipitated native ASP-2 from L3 extracts and localized the site of ASP-2 expression to the glandular esophagus and body channels exiting to the cuticle. The sera also exhibited an increased ability to inhibit migration of L3 through tissue in vitro relative to sera from AS03-injected controls. Upon L3 challenge, the ASP-2 vaccinated dogs exhibited significant reductions in fecal egg counts and intestinal hookworm burden. These findings provide strong support for the development of an effective recombinant vaccine against hookworm infection in humans.